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Abstract 
Objectives: hypermobility in Temporomandibular joint (TMJ) can manifest higher range of motions in mandible. 
The aim of this study was to compare the position and distances of the head of condyle to glenoid fossa in TMJs of 
healthy individuals and patients with mild, moderate and severe TMJ hypermobility.
Material and Methods: In this clinical study, 69 patients (between the ages of 22 to 42) with manifestation of joint 
hypermobility were included and Computed tomography were administered for both TMJs. The patients were di-
vided into three groups based on their maximum mouth opening (MMO): (A) with MMO of 50-55 mm; (B) with 
MMO between 55 to 65 mm; and (C) with MMO >65 mm. Also, 15 healthy people with profiled tomography in the 
last 6 months were assumed as control group (N) with normal MMO (<50 mm). The position of condyle from ar-
ticular eminence while MMO; and the distances from anterior, superior and posterior border of condyle and facing 
wall of glenoid fossa were measured in closed mouth from the tomography of all contributors. The collected data 
were analyzed by one-way ANOVA, Post Hoc and Chi-Square tests using SPSS software version 15 at significant 
level of 0.05.
Results: The superior and posterior distances were significantly higher in groups A, B and C than healthy individuals 
(all P values<0.01). The anterior distance was significant between groups B and N only in right TMJ (P=0.013).
Conclusions: TMJ hypermobility showed the characteristic of increased condylar distance in posterior and superior 
specially in higher excessive mouth opening.
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The patients were divided into three groups based on 
their MMO which was measured by positioning fingers 
between upper and lower incisors (9):
Group A: 25 patients with MMO of 50-55 mm.
Group B: 18 patients with MMO between 55 to 65 mm.
Group C: 26 patients with MMO >65 mm.
Also, we searched the tomography data base of oral and 
maxillofacial radiology department and we recalled 15 
people with healthy TMJ who had taken tomography in 
the last 6 months for another reasons. The mentioned 
people assumed as control group [N] with recorded nor-
mal MMO [<50 mm] (9).
In the next step, the magnification of 1.15% was consi-
dered and the lowest posterior and anterior extremities 
of the Tempromandibular fossa were assumed as refe-
rence line. An angle tool was used to form a 90° angle, 
which was then changed to a 45° angle from the referen-
ce line. Then the distance [mm] from anterior border of 
condyle head and facing wall of glenoid fossa was mea-
sured from the tomography (Fig. 1) by using Photoshop 
Introduction
Internal deviations of Tempromandibular joint [TMJ] are 
discussed as a situation in which interferes with smooth 
movements of the mandible. Disc Displacements and hy-
permobility are suggested as the most common internal 
derangement of TMJ (1). Joint’s range of motion might 
be affected by numerous factors including: biochemical 
changes in the structure of collagen and elastin, loss of 
resistance to traction, laxity, increased joint mobility and 
generalized joint hypermobility [GJH] [a hereditary pro-
blem defined by an increase in range of motion in multi-
ple joints (2). Also, the position of the head and body of 
mandible and emotional tensions may affect the bodily 
adaptations and realignments of tooth and TMJ (3,4).
Winocur E et al. conducted a study about prevalence 
of general joints laxity and TMJ hypermobility among 
adolescent girls. They concluded that the prevalence of 
generalized joints laxity was 43% and hypermobile TMJ 
was recognized in 27.3% (2).
In another survey, Adair SM et al. discovered that parti-
cipants with GJH might be more likely to manifest some 
signs and symptoms of tempromandibular disorders than 
ones with normal mobility of joint (5). Also, Oral K et al. 
found that both local and general joints hypermobility are 
more diagnosed in patients with tempromandibular disor-
ders, and the risk of TMJ dysfunction would be greater if 
the patients had both disorders simultaneously (6).
Computed tomography [CT] provides images of the 
bone components of TMJ with the advantages of de-
monstrating three-dimensional details (7). So due to the 
fact that TMJ hypermobility are reported as risk factors 
for tempromandibular disorders (5,6,8), the aim of pre-
sent study was to compare the position and distances of 
head of condyle to glenoid fossa in TMJs of healthy in-
dividuals and patients with mild, moderate and severe 
TMJ hypermobility.
Material and Methods
- Ethics: Present article is based on thesis with ID number 
of UDK:616.724-08.089.23; the survey was executed in 
medical and surgical department of Poltava Dental Clinic 
and Maxillofacial department of POKB, Ukraine; also a 
medical consent was filled by each contributors and all 
done procedures were required for treatment plans.
In this observational/case-control clinical study, 69 pa-
tients [between the ages of 22 to 42] with manifestation 
of TMJ hypermobility were included. Medical history 
and chief complaints were recorded from each patients 
and linear Computed tomography [Orthophos XG5, 
New York, USA] were administered for medial section 
of both left and right TMJs while maximum mouth ope-
ning [MMO] and closed mouth.
The exclusion criteria were: suffering from severe syste-
matic diseases like rheumatoid arteritis and non-coope-
rative patients.
Fig. 1. A tomography image from a hypermobile TMJ and way of 
measuring condylar distances.
software CS6. This procedure was done for the posterior 
and superior border of condyle head for both TMJ of all 
groups during MMO; also the position of condyle from 
articular eminence was observed in closed mouth and 
reported as “behind”, “front” and “along”.
The collected data were analyzed by one-way ANOVA, 
Post Hoc and Chi-Square tests using SPSS software ver-
sion 15 at significant level of 0.05.
Results
The largest number of patients with TMJ hypermobility 
were at age of 31 to 42 years old [70.99%], while 37.67% 
were at the age of 26 to 35 years old. Also, the number of 
women was three times more [78.2%] than men [21.8%].
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Table 1 represents the descriptive results and table 2 
reflects the comparisons with P values among different 
distances and groups which are highlighted as follow:
Superior distance:
Based on the results, the measured distances in groups A, 
B and C were significantly higher than group N in both 
TMJs [all P values<0.001]. But, the results showed sig-
nificant differences between groups A and C only in the 
right TMJ [P=0.03]. Also, the distance between group B 
and C was significant only in the left TMJ [P=0.04].
Posterior distance:
The analyzed data revealed that the measured distances 
of groups A, B and C were in significant differences with 
group N in the both TMJs [all P values<0.01].
Anterior distance:
As the results represents, the mean distances in groups A and 
C were significantly higher than group N in the both TMJs 
[all P values<0.05]. But, the difference between group B 
and N was significant only in right TMJ [P=0.013].
Condyle position:
Based on the result showed in table 3, the condyle posi-
tion was behind the articular eminence during MMO in 
large numbers of individuals in groups A and N in both 
TMJs. The both condyles were positioned along to the 
articular eminence in the highest proportion of patients 
of group B; and the position of the both condyles were 
mostly located in front of articular eminence in group C. 
Also, Pearson Chi-Square showed significant differen-
ces among groups [P value<0.001].
Discussion
Few investigations have been dedicated to TMJ hyper-
mobility and its relationship to the position of condyle 
(1), and most of studies focused on association between 
GJH and TMDs (2,10-12).
In present study, we compared the anterior, superior and 
posterior distances of condyle from glenoid fossa in TMJ 
hypermobile and healthy individuals during MMO.
Distance groups
Right Left
Mean(SD) Lower Upper Min Max Mean(SD) Lower Upper Min Max
Superior
A 3.53(1.37) 2.96 4.09 1.30 8.26 3.86(1.31) 3.31 4.40 1.73 7.82
B 3.91(0.89) 3.46 4.35 2.17 5.21 3.71(1.18) 3.13 4.30 1.73 5.65
C 4.39(1.21) 3.90 4.89 3.04 7.39 4.73(1.40) 4.16 5.29 2.17 7.39
N 2.28(0.60) 1.95 2.62 1.30 3.04 2.26(0.52) 1.97 2.55 1.30 3.04
Posterior
A 3.20(1.33) 2.64 3.75 1.30 7.82 3.53(1.47) 2.92 4.13 1.30 8.26
B 3.16(1.07) 2.63 3.69 1.73 5.21 3.16(1.20) 2.56 3.76 1.73 5.21
C 3.72(1.18) 3.25 4.20 2.17 7.82 4.13(1.64) 3.46 4.79 1.30 7.82
N 1.94(0.48) 1.68 2.19 1.30 2.60 1.88(0.35) 1.68 2.08 1.30 2.60
Anterior
A 3.06(1.15) 2.58 3.53 1.72 6.52 2.88(0.54) 2.66 3.11 1.73 4.34
B 3.21(1.35) 2.53 3.88 1.73 5.65 2.75(0.97) 2.26 3.23 1.30 5.21
C 3.39(1.04) 2.97 3.81 1.74 6.08 3.32(1.22) 2.83 3.82 1.73 6.95
N 2.02(0.48) 1.76 2.29 1.30 3.04 2.05(0.50) 1.77 2.33 1.30 3.04
Table 1. The descriptive analysis of measured anterior, superior and superior condylar distances (mm) of all the groups.
Side of TMJ Superior Posterior Anterior
Left
Groups P value Groups P value Groups P value
A and B 0.98 A and B 0.81 A and B 0.96
A and C 0.06 A and C 0.36 A and C 0.30
A and N 0.001 A and N 0.002 A and N 0.029
B and C 0.040 B and C 0.10 B and C 0.16
B and N 0.005 B and N 0.040 B and N 0.12
C and N 0.000 C and N 0.000 C and N 0.000
Right
A and B 0.69 A and B 1.00 A and B 0.96
A and C 0.036 A and C 0.33 A and C 0.69
A and N 0.006 A and N 0.005 A and N 0.023
B and C 0.49 B and C 0.36 B and C 0.94
B and N 0.001 B and N 0.013 B and N 0.013
C and N 0.000 C and N 0.000 C and N 0.001
Table 2. The comparisons and P values of measured anterior, superior and superior condylar 
distances among all the groups.
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Winocur E. et al. found a positive correlation between 
hypermobile TMJ and MMO (2). Also, Hircsh C et al. 
concluded that patients with hypermobility had lower 
risk of having limited mouth opening (13). However, 
Westling L did not found significant relationship bet-
ween MMO capacity and peripheral joint mobility (14). 
The results of present study confirm that there is a rela-
tionship between hypermobile TMJ and MMO. Based 
on the results, TMJ hypermobility was more common in 
women [74.2%] which is in accordance with some stu-
dies (15,16). The superior, posterior and anterior distan-
ces were significantly higher in patients with TMJ hyper-
mobility than healthy ones [all P values<0.05]. Gateno 
J et al. compared the position of the mandibular condyle 
in healthy individuals and patients with anterior disc dis-
placement. Their results, which were similar to present 
results, showed that condyles were positioned more pos-
terior and superior in the fossa in case group than those 
in control group (17). That might be due to the fact that 
posterior condylar position is more subjected to physi-
cal loadings specially in parafunction activities such as 
bruxism or excessive mouth opening (18,19). Also, the 
laxity of ligaments might be the other reason of increa-
sing distance in TMJ and positioning of condyle in front 
or along to the articular eminence (11). It was observed 
that the condyle is located mostly behind the articular 
eminence; as the hypermobility and MMO increased, 
the condyle was more tended to position along or even 
in front of articular eminence.
The results of present study revealed that the superior 
distance was significantly increased as the MMO excee-
ded, and group C showed significant differences with 
groups A and B in mentioned distance.
Maybe it is needed to mention that results of some stu-
dies reflected that the head of the mandible in hyper-
mobile TMJ was over and sometimes above the lowest 
point of the eminence articular during MMO (1,20).
Our results were differ from the right TMJ to the left 
TMJ in some measured distances. It is stated that hyper-
mobility is not an attribute of only the right or left TMJ 
but it is a characteristic of the masticators as a whole 
system. Maybe it is better to talk about a hypermobi-
le masticatory system than a single hypermobile TMJ 
and symptoms of hypermobility might be only obvious 
in combination with a specific working direction of the 
masticatory muscles (1).
Although hypermobility is relatively common in the 
general population, but reports about musculoskeletal 
complaints are infrequent. As most symptoms are mild 
and self-limiting so patients may not search for medical 
attention (21); but it is necessary to note that TMJ hy-
permobility might result in disk destruction and degene-
rative disease.
The limitations of the present study were noticed in: 
uneven sample size, administering one radiograph tech-
nique, not observing other movements of mandible due 
to lack of facilities and etc.
Conclusions
Considering the mentioned limitations of this study, it can 
be concluded that TMJ hypermobility showed the charac-
teristic of increased condylar distances in posterior and 
superior sides between head of condyle and facing wall 
of glenoid fossa during closed mouth; also, the condyle 
was more tended to position along or in front of articular 
eminence specially in higher excessive mouth opening.
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